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(54) yCTPORCTBO PACU1MPEHM$I 
CKBA)KMH 

(57) HaoSpereHMe OTHOctncii it ropHOA npOM- 
TM M CTppwrenbCTBy m m.6. McnoAbaoaaHO Aflfl 
coopy)ieeHii5i CKBa)KMH noA npennTerBMUMM 
UK c OANOBpeMeHHoA npoK/iBAKoA Komyxa 
•MM TpyGonpoBOAB. Tax m 6ea npoKiiaAXM* 



Uenb - noBUuieHMe HaAe)KHocTN paOorw. Ycr* 
poACTBO C0Aep)KMT Tpy6y*/iMAep fT/l) 1 , ico^icyx 
(K) 9, npMBOAHOA Ban 2 m paSoMHfl opraH (PO). 
nociieAHMA auno/iH6H 6 bmab KOHMsecKoro 
pacKBTMBBiouiero MexaHMSMa, hb uieAicax axe* 
ueHTpMKOBoro Bdiia 3 icoTOporo pacnono^eHu 

KOHMMeCKMe KBTKMS. npOAOAbHUe OCM KaiKOB 

5 pacnoAOxceHU noA yriioM r ocii PO; Baa 2 
CKpeniieH c PO m paaMeuieH c BoaMoxHOcrWio 
BpaiueHHa a 11} 1 mam b K9. Oamh KOHeU PO 
coeAMHBH c B03Mo;icHOCTbio BpaiueHMA T/I 1 M 
ApyniA * c K 9. Pe6pa 10 pacnoA03iceHi|i cmm-' 

MerpMMHO OTHOCMteAbHO OtM PO, M MX KOHUU 

3dKpenAeHu hb HapyxcHux noBepxHocmx T/I 
. 1 M K9. npM BpaiuBHMM BaAB 3 Bpaii(aeTCji m PO. 
a aro xarxM 5 oSKarMBatotca no aaSoio pactUM* 

pABMOA CKBaXMHW. npOMBBOAA ynAOTHeHMO 

rpyHTa a paAMBAbHOM NanpaaAeHMM. llpM 
BcrpoMe c BBAyHOM pe6pa 10 BABBAMBBior era 
a rpytfT mam paapyuiaiOT. 3 ma. . 
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MaofipereHMe othocmfcm «: ropH A npo* 

MUUineHHOCTM M CTpOMTOnbCTBy M MOKer 6UTI» 

Mcno;it>309dHO Ann coopysiceHMn CKsaKMH noA 
npennTCTBMnMM, KaK c OAHoapeMeHHoR npo* 
KUdAKOA KO}icyxa mam Tpy6onpoBOAa. TaK m 6e3 5 
npoK/iaAKM. 

Ueiib H3o6poTaHmi - noeuuteHHe HaAexc* 
Hocnipa6om. 

Ha <>Mr J noxaaaHa cxoMa crpom-enbCTBd 1 0 

KpMBOilMHeAHOfl CKBdSICMNU C OAHOBpeMBHHOA 

npoKnaAKOH jpyeonpoBOAa; Ha ^iir2 - ycr* 
poflc rao, npOAOnbHU^ paapea; Ha itiiir.3 - paa- 
pea A-A Ha - 

ycrpoACTBO AAA paCUIMpeHMfl CKBd)i(HH 15 

copfipMm TpyOy-nMABp 1 • a KOTopoil ycraHOB- 
iiBH Ha npoMexcyroMHUx onopax (He noKdaaHbi) 

C8O3MO3|CH0CTbl0Bp8U4eHMII npHBOAHOfl Bail2. 

Pa6oMMft opraH Buno/iHen b BHAe pacxaruBa* 20 
iQiuero MexaHM3Ma c axcueHTpHKOBbiM aaivoM . 
3, Ha uieAxax 4 xoroporo pacno/iG:KeNy kohm* 
secKMe KaTKM 5. nooAOiibHwe ocm chmmotpmh 
pacno/iOKBHU noAyriiOM 1*6^ x npoAOiibHoA 
ocMpa6oM8roopraHaTaKMMo6paadM,HTO.npM 25 
Bpau^eHini Bdiia 3 x8Tkm 5 KaT5iTai b 3a6oe 
CKBaKMHfai no cnMpanii BOKpyr npoAOiibHoA 
OCM. yxaaaHHUll yron onpeAe/isier utar xarxa 5 
. - noAasy ero aa oahh o6opoT aoxpyr npoAOiib- 
HOflocMpa6<HeroopraNa.OAHHKOHet4Baiia3 30 

KMHeMatMHeCKM CBSiaaH C npHBOAHUM BdAOM 

2« HanpHHep, nocpeAcraoM My<^Tu 6 m ycra- 
HOBneH c B03M0)XH0CTbK> BpduxeHMsi HB noft 

UlMnHHKOBOll Onope 7 OTHOCMre/lbHO 

Tpy6i>i*iiHAepa 1* Apyroft xoneu aana 3 ycra* 35 
hobubh c B03M0)XH0CTbK> BpaiueHMsi B onope 
8 AAM pa6o««ero oprana, xoropaii pacnonoxe- 
Ha BNyrpM npoxABAUBaeMoro xoxyxa 9. Tpy* 
6a-AMAep 1 M Koxyx 9 coeAMHenu Me^xAy 
coCoA pe6paMM 10, Koropue pacnoiiO)xeHfai 40 

CMHMeTpMMHO OTHOCMTeflbHO npOAOAbHOft OCM 

paCosero oprana u oxBaruaaxiT paOoMMil op- 
ran. Kaaw>e peepo 10 oahmm xohuom aaxpen- 
iieHO, HanpMMep. c noMouibx) ceapxM na 
' BHetiJHeA 6oxo60ft noBepxHocTM Tpy6fai*iiHAe* 45 
pa 1 » a ApyTMM kohuom * na BHetune A 6okoboA 
noaepxHOCTM xoKyxa 9. AndMetp xoHimecKMx 
xarxoB 5 pjacxaTbiaaxituero MexaHiiaMa yaeiiM- 
MMBaertsi or TpySu-HHAepa x xoxcyxy 9. FlpM* 

BOAHOd Ban 2 npMBOAHTCII BO BpatUeHHO OT 50 

6yf>OBoro cranxa 11, xoropuA ycraHOBneH c 
bo3m6xhoctvk) nepeMeiueHHB no paM0 12. yc* 
TBHoaneHHOM a pa60HeM koTnoBdHe 13.ICoxyx 
0 Moxer noAAapxHBBTbCJi Wa .aecy c no- 
Mouibm, HanpMMep. TpySoyxAaAMMxoB (ne no- 55 
. xasBMu). 

YcrpoACTBO AAA paCUIMpOHMJ} CXBa)XMH 
M0X6T MMBTb MHBeMTBpHUe COXUNM 14 M 15* 
COeAHHOHHUe COOTBOTCTBeHH C TpyOod-iiM- 

AapoM 1 M e KoxcyxoM 9, nanpHMBp* e ho- 
»IOU|bK> CBapxM.- 



VCTpOf^TB A^ll paCUIMpeHMfl CKBaXCMH 

pa6oTaeT cneAyiotAMM oOpaaoM. 

113 pa6o««ero Kornokana 13 c noMOiubio Gy- 
poBoro craHxa 1 1 npoOypMeaercfl nMOHepHan 
CKe8)KMHa AO BuxoAa Tpy6u-iiMAepd 1 hb no- 
aepxHOCTb B npMeMHOM xoTiiofiBHd (ne noxa- 
aan). KxoHiiyTpyOu-iiMAepa 1 BMecT06yp0B0A. 
ronoBXM npMCoaAMHxiOT MHB6HTapHyK> cex* 

liHtO 14, X XOHUy CeXUMH 15.npMC0eAHHBK>T 

KO>icyx 9, noAAepxMBaeMkiA TpyCoyK/idAHHxa- 
HM. 3aTeM BxnKHaioT npMBOA apatMeHMB 6ypo* 

BOrO CTBHICa'll, KOTOpwA. npMBOAMT BO 

BpauteHMe npMBOAHoA ean 2 m xMHOMaTHMecxM 
coeAMHBHHUft c HMM Bdii 3 paBoMero opraHa. 

npM.Bp8tUeHMM BBiVa 3 KBTKM 5 OCK-OTUBaKTrCB 

no 3a6oK> pacuiMpAeMoA cxBaxcMHu* npoMaao- 
AR ynnoTHOHMe rpyHra a paAKanbHOM nanpaa- 
iieHMM, ocymecTsniiii nporacxMBaHMe aa co6oA 
xosxyxa 9. B cnysae neoOxoAHMOCTM AonoiiHM- 
TenbHoeycMAHeAnn npotacKHBaHMB Ko;icyxd9 . 
MoxHO coaAaaaTb noAaTMMxoH 6ypoBoro 
craHica 11, xotopuA nepeAaet ycMUMe nepes 
TpyGy-AMAepI m pe6pa 10 xo^xyxy 9. RpM aroM 
pa6oMMA opraH paarpyxcen or oceaux ycMnMA 
noAapiMxa 6ypOBoro craHxa 11. npn acrpeMO 
paGoMero oprana, HanpMMep. c aaiiyMOM xarxM 
5 BAaenMBdHiT ero b rpyHt, ecuM ho3BOA5iK>T 
paaMepu eanyMa. Ecam pasMepu eaAyiia hb 
no3BOAjiK»T xarxaM 5 aABBHtb ero a rpynr. to 
BO B3dMM0Ae(lCT8Me BCTynaxiT pe6pa 10. xoro- 
pbie npeAOxpaHjiK>T'KaTXM 5 n aecb pa6oMMA 
OpraH or noAOMox. flpn btom paccroBMMe 
Mis3KAy cocBAHMMM pe6paMH 10 00 nepMMBTpy 
pSSosero oprana onpeAeAflercn pacMerHUM 
nyreM c yneroM xapaxrepMcnixM rpyHra, am8- 
MBTpa pacumpneMod cxbbxcmhu. yrAa xonyc- 
HocTM xancoB 5 M MX xoAAisecTBa* PeSpa 10 
B0cnpMMMMaK>T Ha ce6B M3rM6ax>ii(Mfl mo- 

MCHT. B03HMKaK>U4Hfl npH BnMCUBaHMM CMCTO- 

Mu TpyOa-AMAep l-xoxcyx 9 a aaAaHHyx) 
xpMBOAMHedHyx) TpaexTopMN), npeAOxpBMBfi 
OT yxaaaHHwx narpyaox pbCommA opran. hto 
AonoAHHreAbHO noauuiaer naAexcHocrb ero 
paOory. • - . 

npM paciuMpoHMM cxaaxcMHw 603 npo- 
KAdAKM Koxcyxa 9 ycTpoAcrao paGoraeTaHaAo- 
rMHHo. B aTOM cnyNae K03xyx 9 ne 
npMCoeAMHBxrr x MHaenrapHOA cbxiimm 15 m 
nocAeAHna npM nepeMetueHMM ycrpoAcTBa b 
rpyHTB BunoAHxer poAb CTa6MAM3aTopa na- 
npaBAeHMB pacuiMpeHHx. CTa6MAM3auMM h8- 
npBBAeMMii paciiiMpneMoA cxeaxcMMu 
cnocoCcTByer raxxe m HBAMSMe peOep 10. B 
AaHHOM ciiyMBB BKAX>MeHHe npMBOAa noAaTMM- 
xa GypoBoro cranica 1 1 mokho ho npOM3BO- 

AMTb. 

0 pMyABMs GpereHMB 

YCTPOACTB AAA paCtUMpeHHB CXBaXCMH* 

BicAK>HaK)tMee Tpyey-AMAep. xoxcyx, paGosMA 
OpraH, OAMH X0HB14 KOT poro coeAMHen c Tpy- 
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CoO-AWflepoM. a Apy"><i - c KOxcyxOM c bo3- 
MomHOCTbio epatueHMii. m npMB ahoA tan. 
CKpen/ieNMu A c paBovMM opraHOM, o t /i m «i a- 
10 m e 0 c a reM, hto, c iimm noaw uieHMJi 
NajiiexcHocTM e pa6oT6« paCosHA opraH aunon- 
MH D BHQe KOHMMecKoro pacKarwaaiouiero 
»iexaHM3Ma c aiccqeHTpMicoauM aa/iOM m c ico- 

HMHeCXMMM KBTKai^, yCTBHOBiieHMUMM HB 



aKCiieHTpMicoaoM aaay.. m npoAO/i^Hue och ko- 
Topux pacn aomoHu noA yriiOM k npo/ioawHod 
ocM paCk>«iero opraHa, npw atoM ycrpoAerao 
CHaGxcoNO peGpdMM, cMMMarpinHo pacrfO/i(h 
)iceHHUMM oTHOcHtenkHO npoAMbHoA OCM pa* 
GoMero oprana* kohmu xoropbix aaxpariMHu 
Hd Hdpy)icHUx nowpxMoetHx Tpy6u-aHAop« M 
xoxcyxa^ 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laymg casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe I, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed synunetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A— A section in Fig 
2. 

The borehole reaming device contains a leader pipe 1 in wWch the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a T to 6^ angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casmg 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Rusaan original for figure] 



Fig. 1 



[see Russian original for figure] 

A-A 



Fig. 3 



1698413 



Compiler L. Cherepenkina 
Editor A. Dolinich Tech. Editor M. Morgental Proofreader T. Paliy 



Order 4373 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNITPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



*Tatent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and behef, true and accurate translations performed by professional translators of 
the following Patents and Abstracts fix>m Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKRJRT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN OIEGO 
SAN FRANCISCO 
SEAHLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 169841 3 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER, 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001 . 



Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SEHNA 
NOTARY PUBLIC 
\0 and for the State of Tacu 
My eonwitfssJon expire* 03-22-2009 



Stamp, Notary Public 
Harris County 
Houston, TX 



